i-cv x 



C hhaw 

fel I \ , s 0 s N N 

exeuita; t!u: formation o x an acotenk wave propagating into the formation (61k 
measuring a v ^ ^ ^ signal produced by the acoustic wave within 

exciting the foraoaioa oh.h an dectromaaxebe evening (kid dSda 

measuring an eketrmxagnetoweismic signal produced by the electromagnetic 

caching held within the hwnxrhon (65); 
araclyxing the measured seiamrsebuotronxignerk signal end the xaaasnted 

ehxoroncignetoweisaxa sweat to uvahocte odaraewrking parameters of die 



the acoustic wave (408) and the elactroanapwric exeitkg field (41 1 } are generated 
ad a logging tool (407: 507) poadioncd within a borehole (402; 502) 
r x> \ orwa 

iky t * s er eontp 

wcwunx a avwoxs s s x> e snack dm avtxue iCaamx.e keck nowg 

e acoustic respo a a 

(67).: 

nwaswkg art as nx ne * xxxse sbx ti the * ua tehe re;gaonsi signal 

heme produced by the eketroncigoehe exeitkg ok(g 
ekmuuixg ekatnxnagxehc properties of bte u< xxma bean the eteeironmgnetie 

response signal dbhy 

kk < \ 

selecting initial values of inversion gawexnew Pk a 



"-> \\ \W v X 

oatanieiats (7.2); 

caleulatiog a best difference between, ill e synthesis selsmo-elocj.rornagnes.ic signal 

omenlming a second dhYemww: Iwrweeo the syraruous eiectnnnageetoweisndo 

signal ami the measored eicctrona.ggwtoweismic signal (73 ); 
agiostlng the soloes of the emersion parameters according a; dm first diiferenee 



the coleulatmg of she first difference, the cagwladng of the second 
difference and the adjusting mod the best dilmrenee and the second 

x V W W> VV N K\0\ 

second predetermined On 

fmg The method of claim 4 wherein : 

the inversion parameters ere an ebvtrohinedc coupling ooebkicm ami a mobility; 
the synthesioiog is simplified by symgevwog only a synthesis selsnov 
electromagnebc slow iongdndioal signal and a synthesis ehwtromagneto- 
x - v N ^ - % value and from $ s 

eh - ties m k coi plot \ -togs, n; initial value 

the anaiswing takes inm eemKieratmn the propagating of the aeomhe wave (408) 
within the formation (401 y 

|0il * s v N V v " NV V v s 

31 



v x^vc 1 ( (404 ) signal is a scorn oonagneuc signal 

g'l#j v Vs.,. 

Ox deetronxmneexsehnoic signal (413) is \ electroxeisnxc signal 

displacing aba logging nag. (407; 507; along the borehole (402; 50.2) so as to 
vide, a e< o a < e ibrax t , a 

ibncdon of depth. 

4424 .4 symm for characterizing a iboxatloo (401) sinawodrag a borehole (402. a die 
g> mm * ongx - s 

a.a acoustic emitter (44a) h.saaaai onto the aggsaog tool, the aeoostie era deer 
dho\o\ so ^ o 4 g r m_ , n ^ . vK v ,^ , em po-pceauoe 

within the formation; 

r N lectro.a aaato , g • 4)4} n axes ; . aoaeto signal 

an eieeosxnagceoe emitter (404) located eon; the logging 4xd, the eiectronmgnetie 
em.ittar allowing to excite tie; ibrntetnm w.ah a.n ekcgoeiagrsetk exciting 
field (4a i g 

groccssiug ni.ea.os (41 4} to smdgae the oxsa.saaxxl sdsmo-mieenoomgnetic signal 
and dor me&surcx beets nxsgneiomelsmic signal no- as to evaluate 
x - o s x e 4 m 



eeAnm- electric signal (4(59) produced by die aeoocdc wave (408) vrOOi.a (he 
iAormuioo (401), 

The system of claim 1.2, whereia ; 

(he s - - ^ > ... , ^ ^ ^ a\o eo , 

w;n v N \n toe 



w ^ , m,c , , x x the 

fonnadon (401) with ao electric caching Held. 

1 1re eyotera el e.ny ooo of dAxoe 12 to 14-, wherein ; 

the , . , - ••• e the 

tonuadoo (501) with a oorgoeOe exeltloo field. 

> N " * d.n coi 
At least one additional eieetroonvgoetle receiver {506); 
At. least ooc addidoooi aeoaodc reeelvor (505), 



